Abstract. We present UBVRI light curves of the symbiotic nova PU Vul after its outburst in 1978. Three observed eclipses of the hot component by the cool one were used to determine the ephemeris of the binary system as JD (Min I) = 2444550(15) + 4897(10) × E days. The 194-day shift of the secondary minimum from its expected positions in 2001 suggests the eccentricity of the binary orbit. Period analysis of the VRI photometry improved the pulsation period of the cool AGB variable in the system to P = 217.7 days. Pulsation of the cool component is detected only in the phases around the primary minimum, when the visible hemisphere of the AGB star is not influenced by the interaction with the hot component.
INTRODUCTION
PU Vul is a well known very slow eclipsing symbiotic nova, discovered during its outburst in 1979 by Y. Kuwano (Kozai 1979) and M. Honda (Argyle 1979 ).
An increase of brightness of PU Vul in 1978-79 in the m pg photometric system close to the B passband was detected by in patrol plates of the Harvard College Observatory as well as by Wenzel (1979) and Shugarov (this paper) in archive plates of the Sonneberg Observatory. Combined m pg and B light curve, presented in Figure 1 , shows two primary minima in 1980 -82 and 1993 -94, interpreted by Nussbaumer & Vogel (1996 as the eclipses of a white dwarf by a cool M-giant on a ∼ 4900 day orbit with a 630 day eclipse.
Period analysis of the pre-outburst data by Chochol et al. (1997) confirmed the presence of eclipses on a 4897 day orbit and revealed another significant period of 231.5 days interpreted as pulsation of the AGB variable. Pulsation of the cool component was confirmed from 1995-98 photometry of PU Vul by Chochol et al. (1998) . They found a pulsation period of 217 days in the V R data and determined the basic characteristics of the AGB variable: 
OUR PHOTOELECTRIC AND CCD PHOTOMETRY
Photoelectric UBVR J I J and CCD UBVR C I C photometry of PU Vul were obtained in Russia, Slovakia and Ukraine from 1979 until 2011. We used in our analysis all published photoelectric photometry and CCD photometry obtained at the Crimean Astrophysical Observatory (Bondar et al. 2006 and references therein) and in Crimean Laboratory of the Sternberg Astronomical Institute (Kolotilov et al. 1995) . We added to our analysis the CCD photometry taken by Yoon & Honeycutt (2000) and photometry from other sources. Our CCD UBVR C I C exposures were taken with a SBIG ST10-XME camera mounted in the Newtonian focus of the 0.5 m (f/5) reflector at the Stará Lesná Observatory after 2002 and UBVR C R J I C I J exposures by the 0.6 m (f/12.5) and 0.38 m (f/14.5) reflectors at the Crimean Laboratory after 1999. We transformed the magnitudes R C to R J and the magnitudes I C to I J using the shift for 0.32 mag in R and 0.85 mag in I, which we found empirically at nights, when simultaneous observations in both systems were available. The light curves of PU Vul in BVRI passbands are presented in Figure 2 . 
ECLIPSES IN BINARY SYSTEM
As shown in Figure 3 As seen in Figure 2 , pulsation of the cool AGB variable dominated in the VRI passbands, while in B both the pulsations of the cool star and the eclipse of the hot star by the cool one were detected. As illustrated in Figure 4 , the brightness minimum due to the pulsation precedes the minimum caused by the eclipse by ∼ 15 days.
As shown in Figure 5 , the secondary minimum (Min II) was probably detected in the I passband in 2001 at JD ∼ 2452090 ± 25d. During the secondary eclipse, the V -I color index became bluer, what is consistent with the passage of a hot component in front of a cool one. Due to the fact that the time of the secondary minimum occurred 194 days after the middle of the interval between two subsequent primary minima, we suggest an eccentricity of the binary orbit.
PULSATION OF THE COOL COMPONENT
Pulsation of the cool component in PU Vul is visible only around the primary eclipse. The R light curve and the R − I color curve for 2006-2011 are shown in Figure 6 . The color index R − I is in anti-phase with the R magnitude. The star is redder at the maximum magnitude of the pulsation.
The Fourier period analysis of the VRI observations (after correction for declining trend), taken from 1992 until 2011, except of the years 1998-2005 (orbital phases 0.375-0.875), when the pulsation was not detected, revealed the 217.7 day pulsation period and the existence of two spurious periods of brightness variations: 208.4 and 227.8 days, which are the beat periods of the 4897 day orbital period and the 217.7 day pulsation period. This period was used to obtain the ∆V pul-sation light curve shown in Figure 7 . The amplitude of pulsation increased with the wavelength and reached 1 mag in the I passband (see Figure 4) .
The pulsation of the cool component is visible only around the primary minimum, when the hot component is eclipsed, so the visible hemisphere of the cool component is not influenced by its radiation and wind. Around the secondary minimum, when the hot component surrounded by circumstellar matter is in front of the cool one, the pulsation of AGB variable is not detected. The reason is that the hot component influences the visible hemisphere of the cool one as well as the mass flow from the cool to the hot component, when the size of the cool component during pulsation approaches its Roche lobe.
Variations of the amplitude and shape of the pulsation as a function of the orbital phase (divided into 8 intervals) for ∆V are shown in Figure 8 . The pulsation was well detected around the primary minimum in 1994 and 2007 at orbital phases 0.875-1.375, when the visible hemisphere of the AGB star was not influenced by interaction with the hot component.
MAIN RESULTS
(1) A detection of the historical third eclipse of the hot component by the cool one in the symbiotic nova PU Vul allowed to improve its orbital period to 4897(10) days.
(2) Observations in the I-band suggest that the secondary eclipse of PU Vul in 2001 occurred at the orbital phase 0.54, therefore we conclude that the orbit is eccentric.
(3) The period analysis of VRI photometry improved the pulsation period of the AGB variable to P = 217.7 days.
(4) The pulsation of the cool component is detected only around the primary minimum, when the visible hemisphere of the AGB star is not affected by the interaction with the hot component.
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